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INTROIICTION

Under contract te Lthe Food and Prug Administration, Stanford Re-
. search Institute is examining the nntagonicity of 14 selected chemical
compounds (Contract No. }DA ru{) This report describes the results
of Lests conducted on Gun érablc (¥DA No. T1~15).

Three methods are used for evaluating the genetic hazards of the
test compounds. These are: (1) Hosi-~Mediated Assay, (2) Cytogenetic
Assay, and (3) Dominant Lethal Gene icgu. Methodologies used to conduct
these tesis werc described in detail in "Compound Report No. 1," January
1972. The same procedures were followed in obthnlng the information
pitesented in this report,

For the compound being considered here--and as will be the case for
the remaining 11 compounds--~singie and repeated oral acdministrations were
Lerformed at three concenirations. These amounts werve (1) a maximum
tolerated dose or § g/kg, whichever was lower, (2) a low dose of 30 mg/
Yz or one near the use. level, and (j) a level intermediate between the

.use level and the maximum tolerated dose.




SUMMARY

Host=-Mediated Assay

Gum arabic (71—1)) did not produce any measurable mutagenic response
or alteration in the recombination frequency for Saccharomyces cerevisiae

in either the hest-mediated assay or the associated in vitro tests.

»

Cytogenctic Assay

A slight adverse effect on the metaphasc chromosomes of rats fed
gum-arabic at a concentration of 5,0 g/kg and 2.5 g/kg is produced at
5 hours. A similar cffect is manifested in in vitro tissue culture
*2sts on human embryonic lung cells at all cgﬁbgﬁ¥;ztions, particularly
the intermediante dosc.

Dominant lethal Gene Test

No consistent responses occurred to suggest that gum arabic is
mutagenic to the rat as a result of this €xperimental procedure. The
positive reflference control compound, TEM, produced mutagenic responses
from the second through the fifth weeks of the experiment, which is
characteristic of this known mutagen at the dosage used.
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RESULTS AND DISCUSSION

Host~Mediated Assay

Table 1 prescnts a summary of the host-nmedioted assay results for
gun arabic (71-15). Table 2 contains the data ohtained on each individual
mouse., This table is a computer printout of the calculations made on the
data obtained for each mouse. DBecause of the nature of the computer, it
is necessary to cxceed its maximum number of significant figures to ob-
tain a value as an exponent. For this reason, 12 significant figures
are printed. However, only three significant figures are used for calcu~
lations and reporting the results as summarized in Table 1. Table 3 sum-~-
marizes the data obtained in the in vitro tests,

_ As can be seen from the results summarized jin Tabie 1, no mutagenic
response was observed for the two Salmonella typhimurium sticins tested
when mice were treated with the test cowmpound, The mitotic recombination
frequency of Saccharomyces cerevisiae was not affected, Similarly, no
pesitive mutagenic response was detected in the iﬁryitro tects,

Cytogenetic Assay -

With one exception, Compound T1-15 generally exhibits no adverse
effcet on bone marrow metaphase chromosomes. Table L indicates that a
moderate effect is produced by the intermediate (5.3%) and maximal (5.2%)
doses at {-hour sacrifice compared with the negative control (0.7%). At
2% and L hours and in the subacute study,. the doses used exhibit effects
in the sanie range or below that of the controls., The cause of the ele-~
vated negative control value at 2L hours is not known, but percentages
for the other doses at this time are sufficiently lower, so that any ad-
verse effect is probably not being masked.

Table 5 does not reveal any general trends for particular dose levels
with respect to time. The negative control value rises sharply between

¢ and 24 hours but declines after that., The lowv dose value fluectuates
regularly., The intevmediate and maximal dose values are elevated at &
hours, with the intermediate dose valus declining ond leveling off and

the wmaxiwal dose value becoming very low after that time,

The only effect, then, seems to be an early one elicited by the
two nighest dose levels, It is the result of an increased number of
breaks and not of rearrangenments,

The anaphs

thiroe test do:

data given in Tohle & revensl elevated values for the
the interuvcdiacts dose value is

tevels, although only
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markedly highcv than the negative control, A]l\thfoe levels show the
sane increase over the negative contrel with resvect to the numbers of
bridges observed, Only the intermediate dose, however, greatly excecds
the negative control in the percentage of cells with acentric fragments,
which, together with the increased percentage of cells witlh bridges, re-
sults in its overall greater effect compared with the negative control,
Onc notleworthy feature of the anaphase data is the continuous increase
in the percentage of cells containing more than one type of aberration

< 2s the maximal level is epproached., This indicates a greater number of
breaks occurrinvy within any one cell with the increased dose level, 1In
general, then, Compound T1-15 exerts a sliéht adverse cffect on human
cmbryonic lung cells (wI-38),

>

Dominant Lethal Gene Test

Single and multiple dose LDgn values are presented in Table 7. Ten
'/kg of bodyweight of gunm arabic given orally as a suspension in water
caused neither deaths nor adverse effects; it did cause transient de-
sression of the animals “or a few hours following dosing. Muiltiple
aoses of 5 g/kg/day for five days, given orally as partial suspensions,
caused no observable effects., Thus, the treatment levels fo:' gum arabic
in these mutagenic assays were 30 mg/kg (1ow dose) given orally as a
solution in water, 2.5 g/kg (mid—dosc) administered orally as a partial
siigpension in water, and 5 g/kg (high dose) given oraliy as a partial
suspension in water,

In Table 8, summary data of the average implantations per pregnant
femwale showed that gum arabic had no effeé¢t on this parameter for either
single~ or multiple-dosed groups. This paramcter was only minimally
affected for the TEM~-treated group, showing a significant drop in im-
plants at the fourth week. »

Dead implants per pregnant female are summarized in Table 9, The
TEM-treated group was markedly affeccted from the sccond through the
[ifth week, The high dose group (5 p/keg) at 5 weeks showed a signifi-
cant increase in dead implants per pregnant female for males singly
trecated wilh gum arabic. This parameter showed no statistical difference
from the controls throughout the remainder of the study.

Similar types of scattered responses were obtained in statistical
treatment of: dead implants per total implants (see Tablo 10), corpora
lutoa per pregnant fenole (see Table ll), and pre-implantation loss per
presnant female (see Tablie 12),

13




Carclul review and statisticnl treatment of the data do notl show
pum arabic to be a mutagen in the rat by the deminant lethal gene test,

W, A. Maxwell, Ph,D., Microbiologist
Life Sciences Division
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G. W. Newell, Ph. I)’J_,J,_'\M*{ger
Chemlpa%—ﬁnG’ETblronmental Toxicology

P

\(74

. . I g




Compound No, @

A, Acute

~

HOS'T

TARLE 1

MEOLATED ABSAY
SUMMARY OF DATA

71-15 {Gum Arabic)

. ___ Organism e
Salmenella Saccharomnyces
Trceatment Girn TA 15,30 . D=5 T .
NEL MIL ) REL,
MIP MFc MF : MEc RF RI'C
-6 _7 -a
Max imum 1.45x10 0.88 2.13x10 1.01 1.22x10 1.33
_ ~a i " 5
Inter.ediate 1.23x10 0.75 1.66x10 0.79 5,20x10 0.57
T 7 - 7 _s o
Low Level 2,06x10 0.12 1.47x10 0.7¢ 8,13x10 0.89
W, — PO
Co =) -5 -6 -3
Control () j1.86x10 , 11.27 1.68x10 _,  |7.96 1.13x10 12.36
. .6 . -7 ; -5
Control (=) 1.65x1C ] 1.00 2.11x10 / |1.00 9,14x10/ 1.00
B, Subacutce
Organism T :
Szl;l_m_g__mellﬂ Succh;_t}'omlc_(;i
Treatment G TA 14550 h=5 T
. e
ML/ ML Rt
ME hbc M ’ " mre RE R
B - .8 -5 f
Max imum 1.93x10 1.74 6.85x10 0.76 8.57x10 1.30
R ' - -~ — R !
Intermediate 1.67x10 1.50 1.19x10 1.33 1.17x10 1.78 |
R ——— Lo S
Low Level 9,15%10 0.82 1,41:10 1.57 9.17x10 1.40 |
—
. -8 .3 -+ 3
Centrol (-) v.axie. Y 100 8.97x10 7 .00 6.57x10 « 1.00 |




Compound No., :

Organism:

~ Table 2

HOST MIDIATED ASSAY
INDIVIDUAL MOUSE- IeTA

71-15 (CGum Arabic)

G~46

Treatment:

(+) CONTROL

A. Acute
Ave. No. Mutant
Mouse Colonies or Recom— Ave, No. Colony Mutation or Rccom-—
No. binants/ml Forming Units/ml bination Frequency
1 —.175833333333ex 05 .785000000006ex 09 .223991507430ex~04
2 . 1030060000000ex 05 .678333333330ex 09 .151642751843ex~04
3 .870000000000ex 04 = ,890000000000ex 09 .977528089887ex-05
4 .132500000000ex 05 .496666666666ex 09 .266773523490ex~04
5 .187500000000ex 05 . 640000000000ex 09 .292968750000ex~04
6 «753333333330cx 04 «926666666665ex N9 .812949640285ex~05
7 .14366666660660ex 05 . 485000000000ex 09 ,296219931270ex~04
8 .102833333333ex 05 .881666666665ex 09 ,116635160680ex-04
9 ,163166666666ex 05 .110833333333ex 10 14721804511 2ex~04
.186078049203ex~04
B. Subacute
) Ave, No, Mutant
Mouse Colonies or Recom- Ave. No. Colony Mutation or Recomn-
No. bin;nts[ml Forming Unit§1m1 bination Frequency

Go




Compound No. :

INDIVIDUAL MOUSE DATA

Table 2 {continucd)

HOST MEDIATED ASSAY

Organism:

G-46

Treatment:

(=) CONTROL

A, Acute
Ave. No. Mutant

Mouse Colonies or Recom—- Ave, No. Colony Mutation or Recom-
No. binants/ml Forming Units/ml bination Frequency
1 L496666666666ex 03 . 356666666666ex 09 <139252336448ex-05
2 +147000000000e:: 04 ,681666666665ex 09 .215647921760ex-05
3 +296666666666er 04 «963333333330ex 09 .307953477509ex~05
4 «122166666666ex 04 .910C00000000ex 09 - (134249084248ex~05
-5 . 565000000000ex 03 .126500000000ex 10 +446640316205ex~06
6 .173333333333cx 04 .2016£6656666ex 10 .859504132232ex~06
7 +165000000000ex 04 +728333333330ex 09 .226544622426ex~05

.164895269604ex-05

B. Subacute

Ave., No., Mutant .

Mouse Colonies or Recom- Ave, No. Colony Mutation or Recom-
No. binants/ml Forming Units/ml bination Frequency
1 .175000000000ex 02 .145500000000ex 10 .120274314089%ex~-07
2 +125000000000ex 02 +17660605660666ex 10 +707547169813ex-08
3 «110040000000ex 02 »15150686666606ex 10 72527472527 7ex~08
4 +108333333333ex 02 . 205000600000ex 10 «528455284551ex-08
5 . 170020000000ex 02 .1360802000000ex 10 »125000000000ex~07
6 .333333333333ex 02 . 13016566666606ex 10 .2560819462230x~07
7 02 .1210063000000ex 10 .826446280991ex-08

. 1000000C0000ex

LA114476294820%-07

G
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Compound No., : 71,

! Table 2 (continued)

HOST MEDIATED ASSAY
INDIVIDUAL MOUSE 1®.TA

3.5

Organism: Ll

Treatment: - MANTIHUM

A. Acute

Ave., No. Mutant )

Mouse Colonies cr Recom- Ave., No, Colony Mutation oir Becom-
No. binants/ml Forming Units/ml bination Freguency

1 + 255000000000ex €3 .473333333333ex N9 .538732794366ex~-06

2 +833333333330ex 21 +566666666665ex 09 .147058823529ex~07

3 .833333333330ex 01 .591666666665ex 09 . 140845070422ex~07

4 .2116666666066ex 03 «3166666666606ex 08 «668421052630ex~05

5 .1143333333332x G4 < 290600000000ex 09 .394252873562ex~05

6 «583333333330é&x 02 .641666666665ex 09 .909060909088ex-~07

7 .133333333333ex 02 . 781666666665ex 09 .170575692963ex~-07

8 .321666666666ex 03 .986666666665ex 09 « 32601351351 3ex~06

«145353027740ex~05

B. Subacute
. Ave. No. Mutant

Mouse Colonies or Recom- Ave, No. Colony Mutation or Recom-
No, binants/ml Forming Units/ml bination Frequency
1 .141666666666ex 02 .1710000600000ex 10 .828460038982ex-08
2 . 275000000000ex 02 .261666666666ex 10 .105095541401ex-07
3 L101666666606ex 03 «154000000000ex 10 .660173160168ex~07
4 L666666666665ex 01 A14666666666ex 10 .58139534883%ex~08
5 .583333333330ex 01 «52333333333ex 09 .111464968152e%x~07
6 .« 100000000000ex 02 .142833333333ex 10 .700116686115ex~08
7 .208333333333ex 02 . 103166666666ex 10 .201938610663ex~07
8 .1616666864666ex 02 .1133332333333ex 10 .169117647058ex~07
9 .308333333333ex 02 112166666666ex 10 .274888558693ex~07

.192630632612¢x-07




Table 2 (continuad)

HOST HEDIATED ASSAY
INDIVIDUAL MOUSE DATA

Compound No, : 71-15
Organism: G-46
Treatment : INTEPMENTATE 4
A, Acute
Ave., No. Mutant
Mousce Colonics or Recom— Ave. No. Colony Mutation or Recom-
No. binan lvs/ml Forming Uni Ls/ml bination Frequeney
1 .403333333333ex (3 .658333333330ex 09 .H126527227850ex-06
2 .154333333333ex 04 .228333333333ex 09 .675912408758ex-05
3 .160000000000ex G3 . 525000000000ex NS «3047614904761ex~-06
4 .333333333333ex C1 . 385000006000ex 09 .85580N£65800ex~08
5 .393333333333ex (3 . 830000000000ex 09 .473895582328ex~-06
6 .650000000000ex 02 . 890000000000ex 09 .730337G78651ex-07
7 .290000000000ex 3 +843333333330ex 09 «343873517787ex-06
.122514357668ex-05
B. Subacute
Ave., No., Mutant
Mousc Colonies or Recom- Ave. No. Colony Mutation or Recom-
No. hjnants/ml Forming Units/ml bination Frequencey
1 .691666666665ex 02 J147666606666ex 10 .468397291197eXh07
2 .158333333333ex 02 .150006000000ex 10 +105555555555ex-07
3 «22500020000Qex 02 <145500000000ex 10 .154639175257ex--07
4 L1000G00300000ex 02 .153333333333ex 10 .6521732913044ex~08
5 .108333333333¢ex 02 «135500000000ax 10 «799507595077ex--08
6 «175000603060ex 02 .104833333333ex 10 .166931637520ex~07
7 .833333333330ex 01 . 715000000000ex 09 .116550116549ex~-07
s L 150020000000ex 02 .943333233330ex N9 159010606707 cx%~07
9 L23370370333333¢ex G L1OI50G000000ax 10 L19401540153%ex~07
1} CYGGHLALAEG6LO6bey O . R31066GHELGHN Sex 09 - 200400801602 0x-07

ta)

67066877071 ex-07 o o o

1




~~ Table 2 (continued) ~,
HOST MEDIATED ASSAY
INDIVIDUAL MOUSE- L'TA

Compound No, 71-15

Organism: G-46

Treatment : LOW

A, Acute

Ave. No, Mutant
Mouse  Colonies or Rezom- Ave., No, Cotlony Mulation or Hecom-
Nov, binant s,/ml Forming Unt Ls/ml binaltion Fregueney
1 -.333333333333&x 01 .573333333330ex 09 .58139534884”cx—08
2 LA66666666666ex 02 .966666606G65ex 08 .48275862068%ex~06
3 .500000000000ex 01 ,736666666665ex 09 .678733031675ex~08
4 .433333333333ex 02 . 775000000000ex 09 +559139784945ex%x~07
5 .100000000000ex 02 .1046666666660x 10 «.955414012744ex~08
6 +418333333333ex 03 «110000000000ex 10 .380303030202ex~06
7 . 535000000000ex 03 .107333333333ex 10 A498447204970ex~06
+205654036911ex-06

B. Subacute
) Ave. No, Mutant

Mouse Colonies or Recom- Ave., No, Colony Mutation or Recom=
No, binants/ml Forming Units/ml bination Frequency
1 .175000000000ex N2 .150500000000ex 10 .116279069767ex-07
2 . 150000000000ex 02 +233333333333ex 10 .642857142858ex-08
3 . 500000000000ex 01 . 14350000000Cex 10 .348432055749ex-08
4 . 916606666060565ex 01 .120666666666Gex 10 . 759668508290ex-08
5 . 500000000000ex 01 «605000G00000ex 09 «826446230991ex-08
6 1166666665602 02 8766666660665ex 09 .133079847208ex-07
7 .108333333333ex 02 651666666665ex 09 L166240409207ex-07
8 AL66666666G6ex 01 .708333333330cex 09 .588235294119ex-08

L 915204058550¢x-08

N N
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Compound No, :
Organism:

Trecatment:

Table 2 {continved)

HOST MEDIATLD ASSAY
INDIVIDUAL MOUSE DATA

71-15

TA-1530

(+) CONTROL

A, Acute

Mouse
No.

Ave. No. Mutant
Colonies or Recom—
binants/ml

Ave.

No. Colony

Forming Units/ml

Mutation or Recowm-
bination Frequency

O~NOYNES W N

.251666666666exx 03
.418333333333ex 03
.981666666665¢.c 03
.197500040000ex 03
.458333333333ex 03
. 38666666666Hex 03
. 325000000000ex 03
. 320000000000ex 03

B. Subacute

Mouse
No.

Ave., No. Mutant
Colonies or Recom-
binants/ml

656660656665ex 09
.288333323333ex 09
491666656666ex 09
+101€66666666ex 09

,573333333330ex 09 .

. 7750600C00000ex 09
. 550003000000ex 08
.661666666G665ex 09

Ave.,

No,

Colony

Forming Units/ml

.383248730964ex~06
+145086705202ex-05
.1996€101694%ex~05
.1942€2295083ex~05
.79%4186046552x~06
L498v24731181ex~06
.590909090909ex~05
.483627204031ex-06

.168305129402ex~05

Mutation or Recom-
bination Frequency

el




~ Table 2 {continued)
HOST MEDIATED ASSAY
INDIVIDUAL MOUSE DATA
Compound No., :. 71-15
Organism: TA-1530

Treatment:

(~) CONTROL

A. Acute
Ave, No. Mutant

Mouse Colonies or Recom- Ave,., No. Colony Mutation or Recom-
No. binants/ml Forming Units/ml- bination Frequency

1 .121666666666ex 03 . 660000000000ex 09 18434343434 2ex-0G6

2 . 180000000000ex 03 .921666666065ex 09 +195298372513ex-06

3 . 9500000000C0ex 02 «653333333330ex 09 .145408163266ex-06

4 .966666666665ex 02 . 950000000000ex 09 . 1901754585964ex~06

5 .160000000000ex 04 .22166G666666ex 10 . 721804511280ex-06

6 . 300000000000ex 02 . 520000000000ex 09 +576923176923ex~07

7 «516666666h065ex 02 .768333333330ex 09 .672451193059ex--07

.210506613478ex-06

B. Subacute

. Ave. No., Mutant

Mouse Colonies or Recom- Ave. No, Colony Mutation or Recom~
No. - binants/ml Forming Units/ml bination IFrequency
1 .483333333333ex 02 «915000000000ex 09 .528233151183ex~07
2 . 350000000000ex 02 .147166666566ex 10 .373725934316ex~07
3 L477500000003ex 03 «121333233333ex 10 .393543956045ex~-06
4 . 475000000000ex 02 .128833333233ex 10 . 36869340232%ex~07
5 «291666666606ex 02 .408333323333ex 09 «7142857142840%x~07
6 « 54166606606065ex 02 .119500000020ex 10 453277545326ex~07
7 .333333333333ex 02 .109833332333ex 10 .303490136571ex~07
8 .591666666665ex 02 L1181606665666ex 10 .500705218619%ex~07

.897231332880ex-07
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Table 2 {continued)

HOST MEDYATED ASEGY
INDIVIDUAL MOUSE DATA

Compound No. : 71-15
Organism: TA-1530
Treatment : MAXTHIM
A, Acute

Ave, No. Mutant ,
Mouse Colonies or Recom~ Ave, No, Colony Mutation or Recom-~

No. . binants/m] Forming Units/ml bination Frequency
1 .148333333333ex 03 +413333333333ex 10 «358870967741ex~07
2 . 900000000000ex 03 - ,550000000000ex 10 .163636363636ex~06
3 . 625000000000ex 03 »673333333330ex 09 »928217821786ex~06
4 .283333333333ex 02 .991666666665ex 09 .285714285714ex~07
5 . 250000000000 22: 02 .423333333333ex 09 +560551181102ex~07
6 . 20000000000Gex 02 . 3350000000G0ex 09 +597014925373ex~07
«212511553566ex=-06

B. Subacute

Ave, No, Mutant .

Mouse Colonies or Recom- Ave., No, Colony Mutation or Recom-
No. binants/ml Forming Units/ml bination Frequency

.3700000000600ex 02 «940000000000ex 09 .393617021276ex~07
«2666666666660x 02 .491666666666ex 09 .542372881355ex-07
«483333333333ex 02 . 536666666665ex 09 .900621118014ex~07
4916660666050 02 LE416666666652x 09 .807652307693ex~07
«316666066666ex 02 ¢ 791666666665ex 03 .400000000000ex~07
L 55000G000000ex 02 .458333333333ex 09 .120000000000ex~06
< 2875000000000x 02 LBH06566066665ex 09 .331730769231ex~07
L 3606660606666ex 02 L36666666665ex 09 .438247011952ex-07
. 35333253330 2 02 A20666666660ex 09 . 898437500000ex~07

L6200000000000x U2 » 7363335333 00ex 09 .839729119642ex07

OV BN WL W

LOA52E57T7291 5ex-07




Table 2 (countinued)

HOST MEDIATEL ASSAY

INDIVIDUAL MOUSE DATA

Compound No. : 7i-15

Organism: TA-1530

Treatment:  INTERMEDIATE

A. Acute

Mutation or Rccom-
bination Frequency

Ave. No. Mutant

Mouse Colonies or Recom- Ave, No, Colony

No. binants/ml Forming Units/ml
1 .533333333330ex (2 .811666666665ex 09
2 .333333333333ex L2 .328333333333ex 09
3 ° .550006000000%ex 02 471666666666ex 09
4 . 800000000000ex G2 .181666666666ex 09
5 . 300000000600ex G2 L1716646666666ex 09
) .283333333333ex (2 .208333333333ex 09
7 .183333333333ex 02 . 345000000000ex 09
8 . 150000000000ex 02 .115000000000ex .09
9 . ,483333333333ex 02 .175000000000ex 09

B. Subacute

£57084188908ex~07
.1n1522842639ex-06
.116607773851ex-06
44036687247 8ex-06

© W174757281554ex-06

.136000000000ex--06
+531400956182ex-07
»130434782608ex-06
+276190476190ex~06

.166080960534ex~06

Ave., No., Mutant
Mouse Colonies or Recom- Ave, No, Colony Mutation or Recom-
_No, bjnants/ml Forming Units/ml hination Frequency
1 408333333333ex 02 . 695000000000ex 09 .587529976018ex-07
2 «235000000000ex 03 .103666666506ex 10 «2266881028952x~06
3 366666666066y 02 . 375000060600 ex 09 L0190476190460%x~07
4 L1750008000000ex 03 «53333333333%ex 09 «328125000002ex~06
5 s 2916667666066ex 02 .H68333333330ex 09 .436408977557ex~07
6 LTO066H6L65665ex 02 .973333333330ex 09 .787671232877ex~07
7 .583333333330ex 02 L102500060000ex 10 .569105691053ex~07

.119255636073ex~006




~ 7~
Table 2 (continued)
HOST MEDIATER ASSAY
INDIVIDUAL HOUSE DATA
Conipound No, : 71~15
Organism: TA~1530
Treatment : nu
A. Acute
Ave, No. Mutant
Mouse Colcnies or Recom- Ave, No. Colony Mutation or Rcecom-
No. binants/ml Forming Units/ml bination Frequency
1 «350000000000ex 02 « 315C00000000ex 09 111111111111 ex~06
2 «3166666566665ex 02 .468333333333ex 09 .110320284697ex~06
3 . 800000000900ex 02 +178333333333ex 09 44859813084 1ex~06
4 «533333333330ex 02 «820006000000ex 09 .650406.04060ex~07
5 «2000000005000ex 02 .2116656665666ex 09 .944881889766ex—07
6 . 200000000000ex 02 .16666606665666ex 09 +120000000000ex~06
7 .133333333333ex 02 1166560666666ex 09 +114285714286ex~06
8 .483333333333ex 02 .178333333332ex 09 +271028037383ex~06
9 1666665666666ex 02 «346666666666ex 09 «480769230768ex~07
0 « 450000000000ex 02 »5335000000000ex 09 .841121495327ex~07
+146706119029%ex-06
B. Subacute
Ave, No. Mutant
Mouse Colonies or Recom- Ave, No. Colony Mutation or Recom-
No. binants/ml Forming UnitEZml bination Frequency
1 .450000000000ex 02 .573333333330ex 09 .734883720934ex-07
2 .1075C0000000ex 03 «5750000800000ex 09 .18695652173%ex~06
3 «550000000000ex 02 L 1LGG00500000ex 10 S474137931034ex-07
& LA075C0000000ex 03 »57500UC00000ex 09 . 70869565217 3ex~06
5 «341666R66666ex 02 L67666G566665ex 0S «504926108374¢ex%~07
6 ) LAT75085000000ex 062 . 800G0G000000x 09 «593750000000ex~07
7 W1916G6G66660ex 02 .53166606H6665ex 09 360501567397 ex~-07
8 L4583333333330ex 02 <1088311333333ex 10 LA421133231241ex-07
9 » 562500630000 62 09 5608417457307 ex=07

87833333333 %ex

14151413061 20406




Crzanism:

Treatment:

Taple 2 (continued)

HOST MEDIATEDL A3SgY
INDIVIDUAL MOUSE DATA

Compound No.: 1~-15

D~-3

(+)CoONTROL

Ave, No. Mutant
Colonies or Recom-~

binants/ml

Ave, No. Colony
Forming Unips/ml

Mutation or Recom-

bination Frequency

W ONOTWUV N

« 34000500006 ex
«35500000000%ex
«333333333333ex
. 570000500000ex
. 380000000000ex
«485000000060ex
« 330000000000ex
« 115000000000ex
« 415000000000 ex

Subacute

Ave, No, Mutant
Colonies or Recom-—

binants/ml

05
05
04
05

e

05
05

05
05

«540000000030ex
«388333333333ex
«112500000000ex
« 785000300000 ex
+428333333333ex
«3716666066665ex
. 305006006000ex
+751666666665ex
«208333333333ex

Ave. No., Colony
Forming Units/ml

08
08
07
08
08
08
08
08
08

«629629629629%ex--03
.914163090129ex-03
+296296296296ex-02
«726114649681ex~03
«887159533074ex~03
+848396501460ex-03
.108196721311ex-02
«152993348115ex-03
+1992000006G00ex~-02

«113282076978ex-02

Mutation or Recom-

. bination Frequency

o



Table 2 (continucd)

HOST MEDIATED ASSAY
INDIVIDUAL MOUSE DATA

Cempound No, : 71-15 //{ :

Organism: . D-3

Treatment: (“)CONTROL ,

A, Acute

Ave, No. Mutant

Mousc Colonies or Recom— Ave, No, Colony Mutation or Recom-
No. binunts/ml Forming UniLs/mL bination Frequency
1 . 300000000000ex 04 .440000000000ex 08 .681818181818ex-04
2 .« 250000000000ex 04 . 506666666665ex 08 .493421052633ex~04
3 «150000000000ex» 04 «228333333333ex 08 . «656934306570ex-04

4 < 450000000000exx N4 .516666666665ex 08 .870v67741938ex~04
5 . 3500000000002 04 .413333333333ex 08 «846774193549ex-04
6 L450000000000ex 04 .271666666666ex 08 «165644171779ex~03
7 . 500000G0C000ex 04 .463333333333ex €8 .107913669064ex-03
8 «350000000000ex 04 .206666666666ex 08 .169354838710ex~03
9 . 200000000000ex 04 .363333333333ex N8 «550458715596ex-~04

10 . 200000000000ex 04 .328333333333ex 08 .609137055838ex-04

.913863804344ex~0k4

B. Subacute

Ave. No., Mutant .

Mouse Colonies or Recom- Ave. No. Colony Mutation or Recowm=-
No. binants/ml Forming Units/ml bination Frequency
1 «500000000000ex 04 . 346066666665ex 08 «9146341463440ex~-04
2 LAO00C0C00000ex 04 «468333333333ex 08 .8540925266%00x-04
3 . 350000000000ex 04 . 5381666b66665ex 08 .60171919770%ex~04
4 « 3000000000001 04 . 521666665665ex 08 575079872206 2x-04%
5 . 30000000000Gex 04 .660656666665ex 08 450200000001 ex~04
6 < 550000000000ex 04 .871666666665ex 08 «630975143404ex%~04
7 .5909000“FO”0 x 04 50166ﬁ6666650x 03 « 5915492957 760x~04
8 LOSOOA00DO50 ey 04 .104833333333ex 09 .6200317965040x-04
g L S005000GE00 a0 04 ,71333:?33330Lx ng . /00934579442 0x~04

10 ,Sﬁﬂﬁﬁﬁﬁﬁﬂﬂhu¢~ 04 L37G333333330ex 08 L026185958256.x-04

L6565202516200x-04 > X&

17




— Table 2 {continned)
HOST MEDIATED AéSAY
{NDIVIDUAL, MOUSE DATA
Compound No, 7 71—15
Organism: D-3
Treatment: MAXTHMUM

A. Acute
Ave,. No. Mutant
Mousce Colonies or Reconm- Ave. No. Colony Mutalion or Recom—
No. binunts/ml Forming UniLs/ml' bination I'requency
1 . 2500006000G0ex 04 . 887500000000ex 07 +281590140845ex-03
2 +350000000000ex 04 .336666666665ex 08 »652173913045ex~04
3 .350000000000ex 04 .423333333333ex 08 .826771653543ex-04
4 .300000000000ex 04 . 220000000000ex. 03 .136253636363ex~03
5 L450060000000ex 04 426666666666y 08 .105468750000ex~03
6 .150000000000ex 04 . 200000000000ex 08 . 750000000000ex-04
7 .100000600000ex 04 . 947500200000ex 07 .105540897097ex-03
.121708282994ex~-03
B. Subacute
Ave. No. Mutant
Mouse Colonies or Recom-— Ave, No., Colony Mutation or Reccom-
No. binants/ml Forming Units/ml bination Frequency

Sk
Do NS W

. 250000003000ex 04 . 340000000000ex 08
. 300060000000ex 04 .390000000000ex 08
. 2500000C0000ex 04 . 325000000000ex 08
«750000000000ex 04 L 6616665066565ex 08
. 750000000000ex 04 . 370606666656ex 08
. 250000000000ex 04 .493333333333ex 08
« 350000000000ex 04 . 610000000020ex 08

© L 300000000000ex 04 «493332333333ex 08

L 200000050000ex 04 .533333533330ex 08
L3000NGOGHIGex 04 L Z280000200000ex 08

«735294117647ex-04
,769230769230ex~04
.476190476190ex-04
.113350125944ex-03
,199115044248ex~03
.506756756757ex~04
.9016393442620x-04
.608108108108ax~-04
. 3750000000020x~-04
L107142357142ex-03

856829098450 Lex-04




~
Table 2 {cpntinued)
e

HOST MEDIATED ASSAY

IXDIVIDUAL MOUSE DATA
Compound No. : 71-~15
Organism: D=3 s
Treatment: INTERMFADIATE

A. Acute
Ave. No. Mutant

Mousc  Colonics or Recom— Ave. No., Colony Mutation or Hecom—
No, - binants/ml Forming Units/ml bination Freguencey
1 .150000000000ex 04  ,291666666666ex 08 +514285714286ex-04
2 . 150000000000ex 04 L441666666666ex 08 .33962264150%9ex~04
3 . 500000000000ex 03 .120000000000ex 08 +A416666666666ex-04
4 .300000000000ex C4 .608333333330ex 08 +493150684934ex~04
5 «350000000000ex 04 .533233333330ex 08 .656250000004ex-04
6 . 200000000000ev. 04 , 7166666666665ex 08 260869565217 ex~04
7 .100000000500ex 04 .109500000000ex 08 .913242009132ex-04
8 »250000000000ex 04 «441666666666ex 08 «566037735849ex~04

B. Subacute

.520015627196ex-04

Mutation or Recom-
bination Frequency

Ave. No. Mutant

Mouse Colonies or Recom- Ave, No, Colony
No. binants/ml Forming Units/ml
1 .150000000000ex 04 .591666666665ex

2 . 250000070000ex 04 .306666666600ex

3 L 8000G0000000ex 04 .328333333333ex

4 L. 250000000000ex 04 . 375000000000ex

5 LA00000000000ex 04 .158333333333ex

6 . 700060000000ex 04 . 525000005000ex

7 LA50006000000ex 04 . 720000000000ex

8 L 30000G000000ex 04 . 715000000000ex

9 LGOONSO000000ex 04 L 1116606666600ex
10 LAS00GOON00GL e U . 2066606605065 ex

20

08

08

08
08
08
08
08
08
08
08

.253521126761ex~04
.815217391306ex~04
,243654522335ex-03
.666666666666ex~04
.252631578%47ex~03
.133333333333ex~03
.902777777777ex-04
.5825242718440x~04
.128342245989¢x~-03
.872093023257ex~04

LLLAT 2409063 hex~-0]3

N T




~~ fable 2 {concluded)

HOST MEDIATEDL ASSAY
INDIVIDUAL NMOUSE DATA

Compound XNo, : 71~15
Organism: D=3
Treatment: 1oW
A, Acute
Ave, No, Mutant
Mouse Colonies or Recom- Ave, No. Colony Mutation or Recom-
No. binunts/ml Forming Units[ml bination Frequency
1 LA00000000000ex 04 .491665666666ex 08 .813559322035exf04
2 . 200030000000ex 04 «338333333333ex 08 +591133004926ex~-04
3 «150000000000ex 04 «371666666666ex 08 ,403587443946ex~04
4 .150000000000ex 04 . 817500000000ex 07 -183484238532ex-03
5 . 200000000000ex 04 .208333333333ex 08 . 9600002000001 ex~04
6 . 2000000600000ex 04 .436666666666ex 08 458015267176ex-04
) . 300000000000ex 04 +3716066666665ex 08 «524731341105ex~-04
8 . 300000000000ex 04 «335000000000ex 08 .89552238805%ex-04
9 «300000000000ex 04 «596666666665ex 08 «837988826817ex~04
.813272219927ex~04
B. Subacute
Ave. No. Mutant
Mouse Colonies or Recom- Ave, No. Colony Mutation or Rccom-
No. binants/ml Forming Units/ml bination Frequency
1 . 300000000000ex N4 .283333333333ex 08 .105882352941ex~03
2 .350000000000ex 04 «515000000000ex 08 +679611650485ex~04
3 . 2009000000000ex 04 .37166065666666ex 08 .5381165%1929%ex~04
4 . 3500000000G0ex 04 443333333333ex 08 . 78947368421 1ex~04
5 «600005000000ex 04 .3GOOGOQOOOOOeX 0ng .1666666566606ex-03
6 . 250000000000ex 04 . 535000000000ex 08 L467289719626ex~04
7 . 50000GGONG00ex 04 +3916666666065ex 08 . 845070422537ex~04
8 L4000200C0000ex 04 «536666566665ex 08 «74534161490%x~04
9 . 3416606666660 (8 146341406341 4ex-03

- 500000000000ex 04

L317089834874ex-04




N ERRATUM
Table 9

HOST EEDTATED ASSAY
IN VRO MUTAGENICTEY OF COMPOUND 71 15 (GUM ARABIC)

Salmonella typhimurium G-46

5% w/v 71-15 EMS
negative ' positive

Salmonella typhimurium TA-1530

5% w/v _71-15 ____EMS
" negative positive

Saccharomyces cerevisiae D-3

Recombinants/10°

Compound . Concentration Survival (%) Survivors RIFt/RIc
71-15 5% w/v 16% 2.57 1.15
EMS 1% w/v 62% 89.60 38.62

Control (-) - 100% : 2.32 1

0y
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Table &

AVERAGE IMPLANTATIONS PER PREGNART FEMALE

Sumrary
Compound: Gum Arabic
FDA No: 71-15 ,
ya
Week of Control TEM 71-15 71-15 71-15
Study (10 ml/kg) (0.2 mg/kg) (30 mg/kg) (2.5 g/ke) (5 g/kg)

Acute-Single Dose

1 90/9=10.0 86/11= 7.8 217/18=12.1 - 123/11=11.2 208/18=11.6

2 176/20= 8.8 193/20= 9.7 168/15=11.2  226/19=11,9%*I 233/20=11,7*I
3 199/18=11.1 ',166/17= 9.8 177/15=11.8  205/18=11.4  232/19=12.2

4 194/19=10.2 94/14= 6,7% 212/18=11.8 185/17=11.5  201/18=11.2

5 163/16=10.2 ~ ~ 199/17=11.7 241/20=12,1* 207/18-11.5 205}19=16.8

6 151/12=12.6 238,'20=11.9 251/20=12.6  193/17=11.4  202/20=10.1

7 176/17=10.4 197/18=10.9 208/19=10.9 199/19=10.5 188/15=12.5%I
8 240/20=12.0 248/20=12.4 262/20=13.1 255/20=12.8  241/19=12.7

Subacute-Multiple Dose

1 134/11=12.2 234/20=11.7 166/14-11.9

2 184/16=11.5 223/20=11.% 238/20=11.9 169/15=11.3
3 171/15=11.4 245/20:12f3 218/19-11.5 212/19=11.2-
4 199/18-11.1 214/18=11.9 225/19=11.8 179/1€=11.2
.5 165/14=11.8 -209/18=11.6 226/20=11.3 195/18=10.8
6 203/17=11.9 228/19=12.0 128/18=11.0 | 189/15=12.6
7 224/19=11.58 255/19—11‘8 240/20=12.0 256/20=12.8

198/16=12.4

# gignificant at P < 0.05

e Gimmificant at P o< 6,01

I Increesce above coentrel

2f
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Table Q

CoNE-RAT

AVERAGE DEAD IMPLAWIS PER PREGNANT FEMALE

Summary
. Compound: Guﬁ Arabic
FDA No: 71-15
Veek of Control TEM 71-15 71-15 71-18 -
Study (10 ml/kg) (0.2 mg/kg) (30 mg/kg) (2.5 g/kg) (5.g/kg)
Acute-Single Doée
! . .
1 5/8=0,56 31/11=2.82% 23/18=1.27 6/11=0.55 16/18=0.89
2 9/20=0,45 125/26=6.25** 13/15=0.87’ 9/19=0, 47 18/20=0,90
3 8/18=0,44 109/17-6,41#% 27/15=1,80% 22/18=1,22 32/19=1.68%
4 15/16=0,79 50/14=3,57%# 14/18=0,78 21/17=1.24 29/18=1.61
5 9/16=0,56 62/17=3,653H 14/20=0,70 14/18=0,78 | 15)19=O,79
6 }1/12:0.92 14/20=0.70 25/20=1.25 12/17=0.71 13/20=0.,65
7 11/17=0.65 £/18=0,560 13/19=0.68 12/19=1.00 16/15=1.07
8 © 14/20=0.70 '9/20=0,45  26/20=1 .36 9/20=0.45 12/19=0.63
Subacute-Multiple Dosg
1 10/11=0.91 19/20=0.95 13/14=0.93 7/16=0.44
2 10/16=0,63 - 14/20=0.70 24/20=1.20 10/15=0,67
3 17/15=1.13 18/20=C.90 19/19=1,00 21/19=1.11 .
4 16/18=0,89 13/18=0.%2 21/19=1.11 10/16=0.63
5 9/14=0,64 ‘15/18=ﬁ.83 17/20=0.85 13/18=0,72
6 26/17=1.53 14/19=0.74 14/18=0.78 19/15=1.27
7 11/19=0.58 ' - 8/19=0.42 16/20=0.80 17/20=0.85

*

Significant at P < 0.905

N < PRy e
¥ Significent at P < 0.01

Go




~DOMINANT LETHAL GENE-RAT ~
Takle 10 .
DEAD IMPLANTS/TOFAL IMPLANTS
Summary E
Compound: Gum Afabic
FDA No: 71-15
Week of Control TEM 71-15 71-15 71-15
Study (10 ml/kg) (0.2 mg/ke) (30 mg/kg) (2.5 g/kg) (5 g/kg)
Acute-Single Dose
1 5/90=0.06 31/86=0.36#* 23/217=0.11 6/123=0.05 16/208=0.08
2 9/176=0.05 125/193:0.65**' 13/168=0.08 9/226=0.04 18/233=0.08
3 8/199=0.,04 109/166=0,66%} 27/177=0.15 22/205=0.11 32/232=0,14%
4 15/194=0.08 50/94=0,53%*% 14/212=0,07 21/195=0,11 29/201=0,14
5 9/163-0.06 62/199=0,31% 14/241=0,06 14/207=0,07 15}205_0.07
€ 11/151=0.07 . 14/258:0.06 25/251=0.10 12/193=0.06  13/202=0.06
7 11/176=0.06 9/197=0.05 13/208=ﬂ.064 19/199-0.10 16/188=0.09
8 14/240=0.06 9/248=0,04 26/262=0.10 9/255=0,04 12/241=0,05
Subacute-Multiple Dose
1 10/134=0,07 19/234=0.08 13/166=0.08 7/198=0.04
2 10/184=0,05 14/223-0,06 24/238=0.10 10/169=0,06
3 17/111:6.10 18/245=0,07 19/218=0.09 21/212=0.10
3 16/199=0.08 13/214=0,06 21/225=0,09 10/179-=0,06
5 9/165=0,05 15/209-0.07 17/226=0,08 13/195=0,07
6 26/203-0.13 i4/228=0306 14/15$8-0,07 19/189=0.10
7 11/224:0.65 8/225=0.04 16/240=0,07 17/256=0.07
#  gignificant at P < 0.05
#H g.pnificant at P < 0.01




DOMINANT LETHAL GENE-RAT

Table .11

AVERAGE CORPORA LUTEA PER PREGNANT FEMALE

Vd

Summary
A
Compound: Gum Arabic
FDA No: 71-15
vVeekiof Control TEM 71~15 71-15 71- 15 '
Study {10 ml/kg) (0.2 mg/kg) (30 mg/kg) (2.5 g/kg) (5 g/kg)

Acutle-~-Single Dose

1

2

238/18=13.2

123/9=13.7 138/11=12.5

228/20=11.4 247/20=12 .4 191/15-12.7
216/18=12.0 196/17=11.5 184/15=12.,3
244/19=12.8 161/14=11.5% 231/18=12.8

198/16=12.4 228/17=13.4 . 266/20-13.3

(2}

163/12=13.6 249/20=12, 262/20=13.1

213/17=12.5 234/18=13.0 243/19=12.86

271/290=13.6 264/20=13.2 279/20=14.0

Subacute-Multiple Dose

1

2

141/11=12.8 264/20=13.2

190/16=11.9 238/20=11.9
189/15=12.6 270/20=13.5
217/18=12.1 235/18-13.1
183/14=13,1" '280/18:=12.8
245/17=14.4 251/19-13.2

251/19=13.2 241/19=12.7

146/11=13
247/19-:13,

235/18=13.

235/17=13.

227/18=12,
206/17=12,
235/19=12.

275/20=13,

179/14=12,
244/20-12,
251/19=13,
241/19-12,
245/20=12,
222/18=12,

28372014,

.3

O |

[

33

2

280/18=15.
256/20-12.
244/19-12.
229/18=12.
240/19-12.
229/20=11.
202/15=13.

262/19=13.

217/16=13,
185/15-12.
244/19=12,
194/16=12.
212/18-11.
196/15=13,

281/20::14,

o

Shceniticant of- o 0,00

EGtpmibicanl at oo 0L

1 Tneren o abave cont ral

o

@
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Table 12

CINE~RAT |

~

AVERAGE PREIMPLANTATION LOSS PER PREGNANT FEMALE

Summary.

Compound: Gum Arabic

FDA No: 71-15 ,

£

Week of Control TEM 71-15 71-15 7}&51/'
Study (10 ml/kg) (0.2 mg/kg) (30 mg/kg) (2.5 g/kg) (5 g/kg)

Acute-Single Dose

t

52/11=4.,73

1 33/9-3.67 21/18=1,17 23/11=2.09 72/18=4.00
2 52/20=2,60 54/20=2.70 23/15=1,53 21/19=1.,10%D 23/20'=1.15">*"D
3 17/18=0,94 30/17=1.76 7/15=0.47- 30/18=1.67 12/19=0.63
4 50/19=2,63 67/14=4,79 % 19/18=1.06 40,17=2,35 28/18=1,56
3 35/16=2.,19 _ 29/17-1.71 25/20=1.25 20/18=21,11 35}19=1.84
6 12/12=1.00 11/20=0,55 11/20=0.55 13/i7=0.76 27/20=1.35
7 37/17=2.18 37,18=2.,06 35/19=1 .84 . 36/19=1.89 14/15=0,93
8 '31/20=l.55 16/20¥0.80 17/20=0.85 20/20=1,00 21/19=1,11
Subacute~Multiple Dose _ -
1 7/11=0,64 ‘30/20=1.50 13/14=0,93 19/16=1.19
2 6/16=0,38 15/20=0.75 6/20=0.30 16/15=1,07
3 18/15=1.20 25/20=1,25 33/19=1.74 - 32/19-1,68
4 18/18=1.,00 21/18:1.15 16/18=0,84 15/16=0.94
5 18/14=1,29 21/18=1;17 19/20=0.95 17/18=0,94
6 42/17=2,47 23/19=1.,21 24/15=1.33 7/15=0.47
7 27/19=1 .42 16/19=0.84 43/20=2.15 25/20=1.25
g

]

Docrsase

Significant at P
bolow control

< .01

A1
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DOMINANT

LETHAL GENE-RAT

Table 7

ORAL LD,

Compound:
FDA NO:

Gum Arabic
71-15

a
Single Dose

Mulliple Do

b
se

> 10 g/kg

/

~ 5 o/ l\g

tal

Five male, Sprague-Dawley rats, weighing 200-250 g cach, were
fasted overnight and then administered orally specified amounts
of the candidate compound suspended in water.

Five male, nonfasted Sprague-Dawley rats, weighing 200-250g each,
were administered orally specified amounts of the candidate

compound as a partial

suspension in water.
P




DOMINANT LETUAI, GENE-RAT

Table &

AVERAGE IMPLANTATIONE PER PREGNANT FEMALE

Summary

Compound:
FDA No:

#

A

Gum Arabic

71-15

Week of
Study

Contrcl
(10 ml/kg)

TEM
(0.2 ng/kg)

71-15 .
(30 mg/kg).

71-15
(2.5 g/kg)

71-15
(5 g/kg)

Acute-Single Dose

1

2

2

O

w

90/9=10.0
176/20= 8.8

199/18~=11.1

'194/19=10.2

1€3/16=10.2
151/12=12.6
176/17=10.4

240/20=12.0

Subacute-Multiple Dose

1

o)

+#

Shteni b icant ot

EEEN S RS

I

134/11=12.2
184/16=11.5
171/15=11.4
199/18-11,1
165/14:11.é
203/17=11.9

224/19=11 .6

fueres o shnve

8G6/11= 7.8

193/20= 9.7

166,'17= 9.8

94/14= 6,7%

199/17=11.7

238/20=11.9
197/18=10.9

248/20=12.4

217/18=12.1
168/15=11.2
177/15=11.8
212/18=11.8
241/20=12.1
251/20=12.6
208/19=10.9

262/20=13.1

234/20=11.7
223/20=11.2

245/20=12.3

214/18=:11,9

209/18=11.6

228/19=12.0

. 225/19-11.8

123/11=11.2

226/19=11.,9 %%

205/18=11.4
165/17=11.5

207/18-11.

91}

193/17=11.4

199/19=10.

|92

255/20=12.8

166/14=11.9

238/20=11.9

218/19-11.5

225/19=11.8"

226/20-11.3
198/18=11.0

240720=12.0

I

208/18=11.6
233/20=11.7
232/19=12.2

201/18-11.

[

205/19=10.8

202/20=10.1

{411

188/15=12.

-1

241/19=12.

198/16-12.4
169/15=11.3
212/19=11.2
179/16~11.2
195/18=10.8
189/15=12.6

256,/20::12.8

B
~ T

o L o

39




COMINANT LETIYL GENE-RAT

Table §

AVERAGE DEAD IMPLANTS PER PREGNANT FEMALE

Summary
Compound: Gum Arabic
FDA No: 71-15
Week of Control TEM 71-15 71-15 71-15
Study {10 mi/kg) (0.2 mg/keg) (30 mg/kg)* (2.5 g/kg) (5 g/kg)
Acute-Single Dose
1. 5/9=0.56 - 31/11=2,82 23/18=1.,27 ' 6/11=0.55 16718?0.89
2 v 9/20=0.45 125/20=6G,25%¢ 13/15#0.87 9/19=0.47 18/20-0.90
3 8/18;0.44 109/17-6.41 % 27/15=i.80 22/18=1.22 32/19=1,68%
4 15/19=0.79 . 50/14=3,57%¢ 14/18=0.78. 21/17=1.24 29/18=1.61
3 9/16=0,56 62/17=3,65%k 14/20=0,70 14/18=0.78 15/19=0.79
6 11/12=0.92 . 14/20=0.70 25/20=1.25 12/17=0.71 13/20=0.65
7 - 11/17-0.65 - 9/18=0.50 13/19=0.68 19/19=1.00 16/15=1.07
8 14/20=0.70 | 9/2040.45 26/20=1.30 9/20=0.45 2/19=0.63
Subacute-Multiple Dose
1 10/11=0.91 19/20=0,95 13/14=0.93 7/16=0.44
2 10/16=0,63 1&/20:0.70 24/20=1,20 10/15--0.67
3 . 17/15=1.13 18/20:=0.90 19/19:1.06 21/}921.1]
4 | 16/18=0.89 13/18=0.72 21/19=1.11 10/160.63
5 9/14=0.64 15/18=0.83 17/20:0.85 13/18=:0.72
¢ 26/(17::1.53 ]_4/I,S3:b.74 14/18=0.78 18/15=1.27
7 11/19=0.58 ° 8/19:0.42 16/70-0,80 17/20:0 .85

Toos ot Vicsnt oat oo 0,00

oS bacuant o oal b v O

s




DOMINANT LMTHAL GERe- RAT .

Table .10

DEAD INMPLAWIS/TOTAL IMPLANTS

Sumrmary

Coumpound:

Guin Arabic

FDA No: 71-15
Week of Control TEM 71-15 71-15 71-15
Study (10 ml/kg) (0.2 mg/kg) (30 mg/kg) (2.5 g/kg) (5 g/kg)
Acute-Single Dose |
1 5/906=0.06 31/86=0. 361 23/217=0,11 ¢/123=0.05 16/208=0.08
2 9/176=0.05 125/193=0,65%% 13/168-0.,08 9/226=0.04 18/233=0.08
3 8/199=0,04 109/166=Q.66** 27/177=0,15% 22/205=0.11 32/232=0,14%
4 15/194=0.08 50/94=0,53%%  14/212=0.07 21/195=0.11 29/201=0.14
5 9/163-06.06 62/199=0.31% 14/241-0.06 14/207-0.07 15/205-0.07
.6 11/151-0.07 14/238=0.06 . 25/251=0.10 12/193=0.06 13/202=0.0G
7 11/176=0.06 9/197=0.,05 13/208=0.06 19/199-0.10 16/188=0.09
8 14/240=0.06 9/248=0.04 26/262=0.10 9/255=0,04 12/241=0.05
Subacute-Multiple Dose
1 10/134=0.07 19/234=0.08 13/166=0.08 7/198=0.04
2 10/184=0,05 14/223--0.06 24/238:0.10 10/169=0.06
3 17/171=9.10 18/245=0.07 19/218=0.09 21/212=0.10
4 16/159=0,08 13/214=0.06 ‘ 21/225=0,09 10/179=0, 06
5 9/165-0.05 15/209-0.07 17/226-0.08 13/195-0.07
G 26/203-0.13 14/228=0.06 14/198.-0.07 19/189=-0.10
7 11/224.0.05 16/210-:0,07 17/256=0.07

8/225=0,041

Eoedpunitieant ol b

St aenne at e ULnk
C UL

&1



DOTINANT LEIUAY, GENE-RAT

~

Table 11

~

AVERAGE CORPORA LUTEA PER PREGNANT FEMALE
. .

Summary
- Compound: Gum Arabic
FDA No: 71-15
Week of Control TEM 71-15 71-15 71- 15
Study (10 ml/kg) (0.2 mg/kg) (30 mg/kg) (2.5 g/kg) (5 g/kg)
Acute-Single Dose ‘
1 123/9=13.7 138/11=12.5 238/18=13.2 146/11=13.3 280/18=15.6
2 228/20=11.4 247/20=12.4 '191/15—12:7 247/19=13.0%1 256/20-12.8%I
3 216/18=12.0 196/17=11.5 184/15=12.3 235/18=13.1 244/19=12.8
4 244/19=12.8 161/14=11.5% 231/1$=1258 235/17=13.8 229/18=12.7
5 198/16=12.4 228/17=13.4 266/20=13.3 227/18=12.6 246/19:12.6
6 163/12=13.6 249/20=i2.5 262/20=13.1 206/17=12.1 229/20=11i.5%
7 213/17=12.5 234/18=13.0 243/19=12.8 235/19;12.4 262/15=13.5
8 271/20=13.C 264/20=13.2 279/20=14.0 275/20=13.8 262/19=13.8

Subacute~Multiple Dose

1

2

141/11=12.8
190/16=11.9
189/15=12.6
217/18=12.1
183/14=13.1

245/17=14.4

251/19=13.2

264/20:13.2
238/20=11.9
270/20=13.5
235/18-13.1

230/18=12.8

251/19-13.2

241/19=12.7

179/14=12.8
244/20=12,2
251/19:13.2
241/19=12.7
245/20=12.3
222/18=12,3%

283/20=14.2

217/16=13.6
185/15=12.3
244/19=12.8
194/16=12.1
212/18=11.8
196/15=13.1

281/20=14.1

¥ gipnificant at P < 0.05
# Gigmiiicunt at P < 0,01

¥ Incrense above conirol

30
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DOMINANT LETHAL GENE~RAT

Table 17

AVERAGE PREIMPLANTATION LQSS PER PREGNANT FEMALE

Summary

Compound:

FDA No:

Gum Arabic
71-15

Yeck of

o

udy

Acule - sainglie Dose

1N

Subacute-Mulliple Dose

1

LA~

~4

i

R TR A

Phorep e

[

A2/17=2.47

27/19-=1.

it oat b

e low cond

(Lo

vk

16/19-0.84

43/20=2.15

25/20-1.

Control TEM 71-1% 71-15 71-15
10 ml k) C0.2 wg/kg) (30 mg/kg: 2.5 g kg L5 o kg
33/9-3.67 52/11°1.73 2i/18°1.17 23710 2,00 72708 1,00
52/20-2.60 54720 2,70 23/151.63 2119 1103 23700 1, 1o%e)
l7/l§f0.94 30/17-:1.76 7/15~0747 307181 .67 12719 0.63
50/19=2.G3 67/14=4,79 18/18:=1.0¢C 4n7/17=2,35 28/18-1.56
35/16=2.19 29/17—1.7i 25/20=1.25 20/18-1.11 35/19=1.84
12/12=1.00 11/20=0,55 11/20=0.55 13/17=0.76 27/20-1.35
37/17=2.18 37/18=2.06 35/19=1.84 36/19-"1.8&9 14/15-0.93
31/20-1.565 16/20=0.80 17/20=0.85 . 20/20=1.00 21/19-1.11
7/11=0.64 30/20=1.50 13/14:1).93 19/16-1.19
" 6/16==0.38 15/20=0.75 6/20=0.30 16/15=1,07
18/15=1.20 25/20=1 .25 33/19=1.74 32/19-1. 68
18/18=1,00 21/18=1.17 16/19=0. 84 15/16=0.94
18/14=1.29 21/18:1.17 19/20-0.95 17/18:0.94
23/19-1.,21 24/18=1.33 7/15-0,47




Raw Data and Statistical Analyses‘




Item

CONTENTS

1.

1l.
12,

13,

14,

15,

16,

17,

18,

19.:

Raw Dota
Week
Week
Week
Veek
¥oek
Yeek
Veek
Week

WU bW

Chi-square test of the Fertility Index

Armitage test for a Linear Trend in Proportions for

the Fertility Index - Dose

Armitage Test for a Linear Trend in Proportions

Levels

the Pertility Index — Log of Dose Levels

Armitage Test for a Linear Trend in Proportions

the Fertility Index =~ Dose Levels and Controls

T™Test of number of Implant

Regression Fits «~f the Number, U, of Implantations

Dose and Log Dosg< - Control

Regression Fits of the Number, U, of Implantations

Dose ~ Control Group includ

T-Test of the (Transformed) Pre~Implantation Loses

T~Test of the (Transformed) Number of Dead Implants

Chi-square Test of the Deat

ations
Exluded

ed

h Index

for

for

Armitage Test for a Linear Trend in Proportions for the

Death Index - Dose Levels

Armitage Test for a Linear Trend in Proportions for
the Death Index - Log of Dose lLevels

Armitage Test for a Linear Trend in Proportions for
the Fertility Index - Dose Levels including Control

Probit Analysis of the Proportions of Females with one

or mecre Dead Implants

T-Test of the (transformed) Number of Dead Implants over

Total Implants '
Contrecl Group ANSVA for the

Control Group ANXOVA {or the
Pregnant Females

Control Group ANOVA for the
Pregnant Femalc

Control Croup AECYA for the
I

cper taomslo

Control Group
Total i

Romuie

Tl oS oy Jooe e oy Lol

Numker of Pregnant Females

Numbexr of Implantations Per

Pre-Implantation ILoss per

Rumber of Dead Iwplants

Toavd-an,

[RORR AR WS4

LLin Pwernant

A for the Ruatio of Dead Implunts to

b .
omales

Page

11
16
21
26
31
36

39

40

41

42
43

44

45
46
47
48

49

50

51

52

53
54

55

56

10
15
20
25
30
35
38
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Pam
STATISTICAL SUMNARY

.

This addendum presents statistical-treatment of the deminant lethail
gene data for Gum Arabic, using the procedural outline of Miss Janet -
Springer, FDA, A description of the statistical procedurcs and an
explanation of how the computations are accomplished were presented as
Appendix A of Compound Report No. 8, Guar Gum (71-16). Sunmary tables
of experimental data also are included for relerence,

A review of these statistical evaluations continues to support the
conclusions presented in the main report: i.e,, Gum Arabic is not a
mutagenic substance by the dominant lethal gene test,




>

September 1972

X

.Compannd Report No, 3 (Addendum=-Acute Host-Mediated Assay)

STUDY OF MUTAGENIC LFFECTS OF GUM ARABIC (FDA No. T1-15)

Prepared for:
DHEW/PUBLIC HEALTH SERVICL

Food ond Drug Administration
Rockviile, Mairyland .

Contract No, ¥DA T1-267

SRI Project LSU-13L45

Submitted by:

G. W..Newell and W. A. Maxwell

Approved:

/ ;Jx/

W ) o

W, A, SKinner, Ixeccutive Director
Life Scieuces Division




INTRODUCTION

Under contract to the Food and Drug Administration, Stanford Research
Institute is examining the mutagenicity of 14 selected chemical compcounds
(Contract No. FDA (1-207). This report is an addendum to the third com=-
pound report on tests conducted on gum arabic (FDA T71-15).

In the acute host-mediated assay for Salmonella typhimurium G-46
the negative control value was approximateiy 100-fold higher than the ex-
pected value. The other frequencies in Lhis test group also appeared to
be proportionately higher. At the request of FDA the initial study was
repeated to determine if, as shown by this result, gum arabic has no
‘mutagenic effect on 8. typhimurium G-l6 in the hoct-mediated assay during
an acutc exposure, - T ’

SUMMARY

Gum arabic (71-15) caused no mutagenic response on S. typhimurium
q—h6 when administered on an acute basis. The results for this are
shown in Tables 1 and 2, '
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Table 1
HOST MEDIATED ASSAY
SUMMARY OF DATA
Compound No,: 71=~15 (Gum Arabic)
A, Acute
Organisn .

Salmoneclla Saccharomycoes

Treatment Ghio TA 1530 -5
MEt / HEt / RI't /
MF MFc MF MFc RF R¥c
Maximum 1.89 X 108 1.62
Intermediate 1.15 X 10-8 0.98
Low Level 1.97 X *0-® 1.68
Control (+) 6.01 X 10=7 | 51.37
Control () 1.17 X 1078 1.00
B, Subacute
A
Organism

Salmonecila Saccharomyces

Treatment Gho TA 1550 D=5
Ml l./ . I‘\’th./ l{l"t/
Ml Mlce MR < MFe RF Iﬁ(__ﬂ

Maximum
Intermediate

Low Level

Coutrol (=)

v




Table 2

HOST MEUDIATED ASSAY
INDIVIDUAL MOUSE DATA

Compound No.: 71-15 (GUM ARABIC)
Organism: G=h6 e
Treatment: CONTROL ()

A, Acute

Ave. No. Mutant
Mouse Colonies or Recom-—

Ave, No. Colony
Forming Units/ml

Mutation or Recom=
bination Frequency

No. binantq/ml

1 .28583333%3332x 03
2 .618333335330ex 03
3 ,762500000000ex 03
4 L409166666666¢.; 03
5 ,%30823333332ex 03

.381666666666ex (3
.340833333333ex 03
. 327500000000ex 03
.32666666¢666ex 03
.518333333330ex 03

QW e~ Oy

Pt

B. Subacute

Ave. No., Mutant
Mouce Colonies or Recom-
No. __ binants/ml

. 775000000000ex N9
.680000000000ex 09
.766666666665ex 09
.638333333330ex 09
.578333333330ex 09
.766666666665ex 09
.65000G000000ex 9
. 885000000000ex 09
.901666666665ex 09
.808333333330ex 09

Ave. No, Colony

.368817204300ex~-06
.909313725485ex~06
.994565217393ex~-06
.594430992737ex-06
. 744956772338ex~06
.497826086956ex~06
.524358974358ex-06
.370056497175ex~06
.362292051755ex~06
.6412371134002x~06

.600785463585ex-06

Mutation or Recom-—
bination Frequency

Forming Units/ml

e - —— 4 A Y T
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Table & (continued)

HOS'T MUDIATED ASSAY
INDIVIDUZL KOUSE PATA

Compound Ho, :

71-15 (GWri AR&BFC)

Organism:

Trcecatment:

G-46

CONTEOL

)

A. Acute
Ave. No, Mutant
Mouse Colonies or Rescom=- Ave., No. Colony Mutation or Recom~-
No. binants/ml Foxrmlng Units/ml_ biration Frequency
1 «916666666665ex 01 «891666666665ex 0% .102805738317ex~07
2 «100CC0000030ex 92 .866666666665ex 09 .115384615384ex~-07
3 1006000000 00ex 22 . 915000000000ex 02 .1092890617488ex-07
4 «125C00006C0Gexn 2 .968333333330ex 09 ...250877796%0ex~07
5 «125830000000ex 02 .1045006000002x 10 «1196172248580ex-07
6 :16655660686656ex 02 «104333333333e¢x 10 15974443854 50x=07
7 »133333333333ex (2 «102833333333e 10 .1296596434362%-07
8 «Q16GEGEREESSax O . 853333353330ex 09 «2.07423875C082x-07
9 «10GLGT0N00000x €2 «856666666565ex (2 «116731517509ex-07
10 o 75000000000 0ex 01 «BEGE66666665ex 09 +845864561655ax-08
«117432688680ex-07
B. Subacute
Ave, No, Mutant

Mouse Colonices or Recoa-

No.

binants/m)

Ave, No, Colony
Forming Uni ts[m].

Mutation or Recom~
bination Frequency




Compound Xo.:

Table 2 (concluded)

HOST MEDIATED ASSAY

INDIVIDUAL MOUSE DATA.

71-15 (GUM ARARIC)

Organism:

G=46

Treatment : 1.0UW

A, Acute

Ave, No. Mutant

Mouse Colonies or Recom- Ave., No, Colony Mutaticn or Recomn~
No, binants/ml Forming Units/ml bination Frequency
1 .15G0000L0060ex 02 .541666666665ex (19 2276922076923ex~07
2 .11666566A6060e2x 02 .686666666665ex ()9 .169502912620ex~07
3 .208333333333ex 02 . 8002G000000GCex (9 +260%416666656ex-07
4 .183333333333ex 02 .104666G6660666ex 1.0 .1751592355869ex=07
5 .1383333323332- - 02 . 6950000060000ex (9 . 263783968824ex-07
6 + 2500000300000ex 02 .115832333333ex 10 .215827338130ex~07
7 +133333333233ex 02 ,678333333330ex (9 .196560196560ex~07
8 .G16656H€65665ex 01 + 800000206600ex 09 .114553233333ex~07
S «833333333330ex 01 .528333333330%ex C9 .157728706624ex~07
10 »125000000000ex 02 .203333333330ex (S .138376383764ex~07

B, Subacute

Ave, No, Mutant
Mouse Colonizg or Rscom-~
Wo. birsats/ml

Ave, Mo, Colony
Forming Unitg/ml

.196926681910ex~07

Mutation or Recom-
bingtion Frequency




Table 2 (continued)

HOS

MEDIATED ASSAY

INDIVIDUAL MOUSE DATA

Compound No., : 71-15 (GUM ARABIC)
Organism: . G~46
Treatment: INTERMEDIATE

A, Acute

Ave, No, Mutant
Mouse Colonies or Recom—-

Ave, No., Colony

Mutation or Recom=-

No. binants/ml Forming Units/ml bination Frequency
1 .666666666665ex 01 .663333333330ex 0% .100502512563ex~-07
2 .916666666655ex N1 «873333333330ex 09 .104961832061ex~07
3 «141666666656ex 02 .1001666664Ckex 10 «21.4143094841%ex~07
4 .116666666666ex (2 «758333333350=x 09 +153846153845ex~07
S .158333333333ex 02 144166068 ¢06ex 10 ..09826589595ex~07
6 .100000000000ex 02 .12700000000Cex 10 .7874015743803¢x~08
7 . 500000C00030ex OL .5233333333%0ex 09 .802139037437ex~08
8 .1166660666466ex 02 «801666666665ex 09 «1455301455292x-07
9 «11666666€666ex 02 .128333333332ex 10 .843373493973ex~08

10 +2416666606666ex 02 . 15816666H6568ex 10 .152792413066ex-07

B, Subacute

Ave, No, Mutant

Mouse Colonies or Recom~

No. binants/ml

Ave. No, Colony

Forming Units/ml

.11521820056%ex~07

Mutation or Recom-
bination Frequency




Table 2 (continued)

HOST MEDIATED ASSAY
INDIVIDUAL MOUSE DATA

71-15 (GUM ARABIC)

Compound XNo. :

~\

Organism: _ G~-46
Treatment: MAXTWUH
A. Acute
Ave, No, Mutant
Mouse Colonies or Recom- Ave, No. Colony Mutation or Recom~
No. binants/ml Forming Units/ml hination Frequency
1 .125000000000ex 02 »773333333330ex 03 «161637931035ex-07
2 » 55000000(000ex 02 .686666666665ex (9 . 800970873788ex~07
3 .916666666665ex 01 «856666666665ex CY .107003891050ex~-07
4 .100030000:000ex 02 «536666666665ex C3 +186335403727ex-07
5 +158333333333c1 02 .104166666666ex 10 .152000000000ex~07
6 .100600000000ex 02 «114000000000ex 10 2077192582456ex-08
7 . 750020000000ex CL . 685000000000ex 09 109485051094 ex~07
8 . 750000000000ex O1 «821666666665ex 09 «.912778504667ex-08
9 416666666666ex 01 «9568333332330ex 09 «733137829915ex-08
10 «116666666666ex 02 + 941666666665« 03 .123893805309%ex~07
.189364192767ex~07
B. Subacute
Ave. No., Mutant ,
Mouse Colonies or Recom- Ave, No,., Colony Mutation or Recom-
No. binants/ml Forming Units[ml bination Frequency




